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To this Weber* replies, that the initial relative velocity of
the particles in Helmholtz's example, though finite, is greater
than the velocity of light; and that the distance at which the
kinetic energy becomes infinite, though finite, is smaller than
any magnitude which we can perceive, so that it may be
physically impossible to bring two molecules so near together.
The example, therefore*' cannot be tested by any experimental
method.

Helmholte f has therefore stated a case in which the distances
are not too small, nor the velocities too great, for experimental
verification. A fixed non-conducting spherical surface, of radius
a, is uniformly charged with electricity to the surface-density o-.
A particle, of mass m and carrying a charge e of electricity,
moves within the sphere with velocity v. The electrodynamie
potential calculated from the formula (20) is
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and is independent of the position of the particle within the
sphere. Adding to this F", the remainder of the potential energy
arising from the action of other forces, and ^mv1, the kinetic
energy of the particle, we find as the equation of energy

) v2 + 4 vacre -f F = const.

(22)

Since the second term of the coefficient of v2 may be increased
indefinitely by increasing a, the radius of the sphere, while the
surface-density o- remains constant, the coefficient of v* may be
made negative. Acceleration of the motion of the particle
would then correspond to diminution of its vis viva, and a body
moving in a closed path and acted on by a force like friction,
always opposite in direction to its motion, would continually
increase in velocity, and that without limit. This impossible
result is a necessary consequence of assuming any formula for the
potential which introduces negative terms into the coefficient oft;2.
855.] But we have now to consider the application of Weber's
theory to phenomena which can be realised. We have seen how
it gives Ampere's expression for the force of attraction between
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